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How mice choose among different bait-stations in a
new environment: The role of design and
conspecific-odour contamination

R. Volfova, V. Stejskal’

Abstract: We explored how design and odour contamination of bait
stations influenced their attractiveness to the house mouse when
introduced into an unfamiliar environment. The results showed that
house mice significantly preferred the largest and heaviest bait-sta-
tion available, which provides a capacious, stable and safe shelter.
Our results imply that mice, when introduced into an unknown envi-
ronment, probably search for a safe shelter in the proximity of a
food resource ("bed and breakfast strategy"). We found that the con-
specific-odour contamination of a bait station influenced signifi-
cantly the male choice: they visited most frequently stations scent-
ed with the odour of adult females and males while bait stations
scented by sexually naive individuals went almost unnoticed.
Female preference for scented bait stations was not observed. This
indicates, from the point of general hygiene, a controversial conclu-
sion that too intensive cleaning of bait stations may decrease their
acceptance by mice.

Introduction

House mice (Mus musculus) are one of the most important
rodent pests in urban and food industry environments.
Rodents damage human-food resources, destroy building
structures and present substantial sources of health risk for
humans and domestic animals due to they ability to transmit
diseases (Stejskal, 1999). To prevent the harmful effects of
these pests a rodent IPM programme must be implemented
that includes baiting, exclusion, sanitation and trapping.
Rodenticide baits are usually administered in various bait sta-
tions that (1) protect baits from moisture, dust and weather;
(2) provide a sheltered place for rodents to feed, allowing
them to feel more secure; and (3) keep non-target animals
away from baits. While extensive literature documentation
exists on bait efficiency and palatability (e.g. Rowe, 1961;
Rowe et al., 1985; Bajomi et al., 1991; Bai et al., 1992;
Brown et al., 1997, O'Connor and Booth, 2001, MacNicoll,
1993; Thijssen, 1995; Prescott and Greaves, 1999), publica-
tions on the "efficacy" of various bait stations is less fre-
quent.

Therefore, in this work we explored how design and odour
contamination of bait stations can influence the decision-
making process of the house mouse. However, we did not
conduct a study that deal with the bait station preferences of
long-term established mice populations. Instead, we concen-
trated on the rather special pest control problems that include
the observations of how mice react to various bait stations or
when they have immigrated into a new environment. This
information is especially important for industry environ-
ments that usually maintain pest populations at zero or near
zero levels (Stejskal, 2002). However, in practice, the occa-
sional immigration of rodents - either from introduced infest-
ed raw materials or from the surrounding environment - is
almost unavoidable. In that case the knowledge as to which
bait station is the most efficient for rodent-newcomers is cru-
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Fig. 1. Baits stations used in the experiments (1) "Plastic tray” (2)
"Néstrazna stanicka” (3) PROTECTA (4) PROMUS P (5) RATEKO -
A (6) "Paper bait-box station”

cial to avoid the establishment of the pest population or dam-
age/contamination to human-food products.

Material and Methods

Experimental environment and material. Bait stations used in
the experiment are reviewed in the Table 1 (and pictured in
the Fig. 1). Mice: the F1 generation of mice (M. musculus)
captured during autumn 2000 within the area of a grain-store
in the suburbs of Prague, Czech Republic, was used in our
experiments. Mice were bred in pairs, in cages 30 x 18 x 15
cm and under an artificial light/dark schedule, 12:12 h. Water
and food were served ad libitum. The experiments were car-
ried out during the dark phase in the special designed exper-
imental enclosure (floor proportions: 2.5 x 1.75 m) illumi-
nated with a 40W infra red-light bulb.

Experiment 1. (multiple-choice test): Adult and socially

experienced mice M. r/nilsculus (18 male and 18 female, body
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Table 1. Bait station used in the experiment

No. name size (em) material
1 "Plastic tray" 15)f1/1 5 plastic

2 "Nastrazna stanicka” 14x5x5 metal

3 PROTECTA Ix3x11x3 plastic

4 PROMUS P 17x9x5 plastic

5 RATEKO -A 33.5x7.5%x5 plastic

6 "Paper bait-box station"  14x5x5 paper

weight 15.6g and 14.6g on average) were used. At the begin-
ning of the experiment six types of empty bait stations dif-
fering in shape, material of construction and size were uni-
formly laid on the floor in the middle of the experimental
enclosure. Each mouse was enclosed in a special wooden box
and this was placed in the middle of the enclosure. When the
mouse left the box and began to explore the room, the behav-
iour of the animal was video- recorded and the recording was
subsequently analysed. One of the variables measured was
how long each subject spent in each bait station during a thir-
ty-minute test. Also measured were the number of visits to
each station and the time lapse from the first visit to each sta-
tion.

Experiment 2. (odour preference test): We used adult, social-
ly and sexually experienced mice M. musculus - 20 males
(16.7g) and 20 females (17.9g) in this experiment. Two iden-
tical bait stations (Nr.5 - RATEKO - A - the most preferred
by mice in the previous experiment) used in each trial were
filled with wood-shavings, the material which serves as the
bedding in the mice cages. One bait station was filled with
urine-stained wood-shavings removed from a mouse cage
and the second one with clean shavings for control. Both bait
stations were laid symmetrically on the floor in the middle of
the enclosure. Each mouse was then transferred into the
wooden box in the enclosure. When a mouse left the box and
began to explore the room, the behaviour of the animal was
video- recorded and the recording subsequently analysed.
The variables measured were how long each subject spent in
the odour scented bait station and in the control blank-odour
station during a twenty-minute test and the number of visits
to each station.
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Table 2. Time spent by males in odour scented bait sta-
tion and blank-scented control station - matched com-
parison Wilcoxon Matched pair test (a = 0,05) (N- No. of
tested individuals, T -time /s/)).

Wilcoxon Matched Pairs Test

f,éiff” stations N T z p-level

éex.naive female odour 19 85 0,40242 0,68738
& control

sex.naive male odour 19 79 0,64388 0,51966
& control

sex.experienced female 20 41 2,38929 0,01689*
odour & control

sex.experienced male 20 48 2,12796 0,03335*

odour & control

Results

Experiment 1. (multiple-choice test): Both males and females
distinguished between the six various types of bait stations
(Fig.2, Fig, 3) and this made a difference to the number of
times they entered each after they had had a chance to
explore them freely in the experimental enclosure. Males and
females significantly preferred bait station number 5, the
largest plastic station, when compared with the others sta-
tions (Wilcoxon matched paired test: MALES: p < 0,0033 in
all cases; FEMALES: p < 0,0033 except station Nr.4) and
both sexes entered it most frequently.

Experiment 2. (odour preference test): Male mice prefer to
enter bait stations spoiled with sexually experienced conspe-
cific individuals compared to sexually naive when they have
a chance to choose between odour-scented and control
(blank-scented) stations. Comparing the time spent by indi-
viduals in odour-scented and control bait stations, males
spent meaningfully more time in the station spoiled with
adult sexually experienced females (Tab.2) (Wilcoxon
Matched Pairs Test: p = 0,01689*) and male (p = 0,3335%).
On the other hand, odours of sexually naive animals were not
in any way attractive to adult male mice. When the number
of male visits to bait stations was measured, a significant dif-
ference occurred only in the more frequent entering of the
station with the sexually experienced male odour (p =
0,01333*). No preference for any odour of conspecifics was
examined in tested females.
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Fig.2: Time (s) spent by males in each type of bait station
(Median/Quart/Range)

July/August 2003

Fig.3: Time (s) spent by females in each type of bait station
(Median/Quart/Range)






Discussion

The HACCP system sets rigorous hygiene norms for the food
industry. As a consequence, tolerance of rodent pests in food
industry premises is extremely low. Current rodent pest man-
agement is based on toxic-baits. Tobin et al., 1997 stressed
that the efficacy of baiting depends on proper choice of bait,
its installation and placement. Since bait acceptance depends
on rodent activity and preferences, good baiting practice
requires a detailed knowledge of rodent searching, feeding
and resting behaviour. Therefore, in this work we explored
the behavioural response of the house mouse to various kinds
of bait stations placed in an unfamiliar environment. We
found that the size and previous conspecific-odour contami-
nation of bait stations may affect their attractivity to house
mice. The most attractive structural elements probably
include the size, weight and stability of bait stations since our
results showed that house mice significantly preferred the
largest and heaviest box available made from plastic (i.e. the
bait station Nr. 5, Rateko -A). Generally, the heavier bait sta-
tions could be more attractive to mice because of their stabil-
ity. Mice could be frightened by the movement of or the
sound resulting when light paper or light plastic stations are
entered. Our results imply that mice, when introduced into
an unknown environment, probably search for a safe shelter
in proximity to a food resource ("bed and breakfast strate-
gy"). It should be stressed, however, that our results refer
only to the mouse-choice in a new and non-familiar environ-
ment; the bait-station preferences may be different in long-
term established mice populations.

In our odour-scented bait station preference test, male
mice entered significantly more frequently stations with the
odour of adult, sexually experienced males and females if
they had a choice between a bait station spoiled with conspe-
cific-odour and a clean station. None of the other matched
pair tests provided evidence for significant differential
responses by males to odours from conspecifics.
Surprisingly, no obvious preference to any conspecific odour
was found in the behaviour of females, although the attrac-
tion of both oestrous and juvenile females to the traps with
the odour of dominant males was evident (Drickamer, 1995).
Our results correspond with the results of (1) Rowe (1970)
who discovered that mice enter soiled traps more readily than
clean traps and (2) of Drickamer (1995) who revealed that
dominant males are more likely to be captured in traps with
the odour of oestrous females than in traps with the odour of
juvenile males or females; however, our results do not agree
with his findings that adult males avoid the odour of other
males.

Our results indicate that the experiments focused on
rodents' olfactory behaviour could have further implications
with regard both to the methods used for trapping or baiting
small rodents and the social biology of house mice. The
results also indicate, from the point of general hygiene, a
controversial conclusion that too intensive cleaning of bait
stations may decrease their acceptance by house mouse
males.

Conclusions
1. Male as well female mice (M. musculus) tested in semi-

natural conditions preferred significantly the largest type

(Rateko-A) from six offered bait stations. In this station mice
stayed for the longest time and visited it most frequently.

2. Adult male mice visited significantly more frequently bait
stations scented with the odour of adult, sexually experienced
males and females if they had a choice between bait stations
spoiled with conspecifics' odour and cleaned station. The
female preference for some specially scented bait station was
not observed.
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